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Currently,ｔｈｅｒｅａｒｅｔｗｏｐｏｌａｒｉｚｅｄｖｉｅｗｓｏｎＡｓｉa,ｓｅｃｏｎｏｍｉｃｇｒｏｗｔｈＯｎｅｉｓａ 
ｐｏｓｉｔｉｖｅｖiewarguingthatthe21stcenturyｗｉｌｌｂｅ“theCenturyofAsia,'，ａｎｄｔｈａｔ 
Ａｓｉａｗｉｌｌｂｅｔｈｅｃｅｎｔｅｒｏｆｔｈeworld，seconomicgrowth，whichisthemainstream、
Theotherisarathernegativeviewwhicharguesthat“Asia,ｓｍｉｒacle，,,ａｓＰ､Ｋｒｕｇｍａ ｎ')ｈａｓｐｕｔｉｔ,ｉｓａｍｙｔｈａｎｄＡｓｉａ，seconomywillsoonstopgrowing・
TakingupSingapore,ｓｅｃｏｎｏｍｉｃｇｒｏｗｔｈａｓａｎｅｘａｍｐｌｅ,Krugmandiscussesthat 
Asiancountries,economicgrowthhasbeencreatedbytheincreasedinputoflabor 
andCapital,ａｎｄｔｈｅｒｅｉｓｌｉｔｔｌｅｉｍｐｒｏｖｅｍｅｎｔｉｎｐroductivitybytechnicalinnovation 
HeconcludesthatAsia，ｓｅｃｏｎｏｍｉｃｇｒｏｗｔｈｗｉｌｌｓｏｏｎｏｒｌａｔｅｒstagnate,ｂｅcausethere 
isalimittothoseinputs 
ItisknownthatthegrowthrateUY/Ｙ:jisdelta）ｏｆＧＤＰ(GrossDomestic 
ProductiomY）canbeobtainedhomcapitalstock（Ｋ),laborinput（Ｌ）andtotal 
fnctorproductivity(Ａ）representingtechnicaladvancerate,inthefbllowingfbrmula： 
ｊＹ/Ｙ＝α４Ｋ/Ｋ＋βjL/Ｌ＋‘Ａ/Ａ 
Here,αandβvaryfiPomcountrytocountry‘Ｋ/ＫａｎｄｊＬ/Lareincreasesinlabor 
inputandincapitalinput,respectively‘Ａ/Aisanincreaseintotalfactorproductiv‐ ity（TFP)，ortechnicaladvancerate・Forthesucceedingdiscussion,itshouldbe
notedthatimprovementinproductivityduetotheuseofcapitalgoods，ｓｕｃｈａｓｓｏ‐ 
phisticatedmachinery,isalsoincludedintheincreasei、ＴＦＰ、ＨｏｗＴＦＰｃａｎａｆＴｅｃｔ
ＧＤＰｉｎｄｅｖｅｌｏｐｅｄｃountriescanbeseenintheexamplesｏｆＪａｐａｎａｎｄｔｈｅＵＳ.、
Japan，saverageannualgrowthrateofGDPfroml970tol989was4.8％,andcontri‐ 
butionratiosofcapitaLIaborandtechnicalinnovationtothegrowthｗｅｒｅ2.9％， 0.3％ａｎｄ15％,respectively・ＩｎｔｈｅＵ.S､,theaverageannualgrowthrateofGDPduringthesameperiodwas2.7％,andthecontributionsofcapital,laborandtechni‐ 
calinnovationwere1.1％，１０％ａｎｄ0.7％,respectivelyz)．Ｔｅchnicalinnovationac-
countsfbr３０％ofallfnctorscontributingtothegｒｏｗｔｈｏｆＧＤＰ． 
Memberｏｆ"TechnologyTranslbrlTomJapantoAsianCountries”PrQiect,ThelnstituteofCom-
parativeEconomicStudics，HoseiUniversity 
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ＴｈｉｓｆａｃｔｒｅｍｉｎｄｓｕｓｏｆＡ・Gerschenkron，ｓｔｈｅｏｒｙｏｆ“advantagesofleastdevel‐
opedcountries''３)．Hediscussedthattheleastdevelopedcountriescouldachievethe 
mostrapideconomicgrowthbecausetheycouldimportstate-ofLthe-arttechnology 
fiPomdevelopedcountries・LNakatani4）hasextendedthistheoryandcontradicted
Krugman,ｓｖｉｅｗ,maintainingthatitwas“layeredfbllow-up,,ａｎｄ``achainofinfbr-
mation',thatbroughtAsia,ｓｇｒｏｗｔｈＨｅａｒｇｕｅｓｔｈａｔｆｉｒｓｔＪａｐａｎｉmportedadvanced 
technologyfiPomtheWestandsucceededinrankingamongdevelopedcountries、
Then,NIES（newlyindustrializedeconomies）importedproductionandmanagement 
technologyfiPomJapanandsucceededinindustrialization・Ｎｏｗ,ＡＳＥＡＮcountries，
ChinaandVietnamarefbllowingthemanddevelopingmostrapidlyintheworld・
Determinationofwhichofthesetwocontradictingviewsisrelevantdependson 
howoneassessestechnicaladvancesinAsiancountries・Ｔｈａｔｉｓ，howtechnology，
especiallymassproductiontechnology,importedfTomdevelopedcountrieshasbeen 
assimilatedbyacountryaccordingtoitssocialresources，andwhetheritcontinues 
developinｇｔｏｓｅｒｖｅａｓａｃｏｒｅｏｆｆｉｌｔuretechnicalinnovationinthecountry・
Thispapertriestoelucidatethequestionthroughhistoricalandexemplary 
analysis,usingthefbrmationprocessofChmesecolorTVmassproductiontechnol‐ 
ogyasanexamplaChinastartedcolorTVproductionwithtechnologyimported 
fiomJapanaftertherefbrmandopeningpolicyinl978，andgrewintotheworld,s 
productionbasewithinlessthanadecade・Themethodemployedinthepresentstudy
isdiffbrenthomtheabove-mentionednationaleconomicviewpointwhichevaluates 
technicalinnovationfiPomTFP，scontributiontoeconomicgrowthAnargument 
withoutdiagnosticanalysisofhowdevelopingcountriesactuallyadoptfbreigntech-
nologyandhowitstimulatestechnicalinnovationwouldbeahouseofcards・Moreo-
ver，asGerschenkronhaspointedout，developingcountriesbecomeadvantageous 
solelyinlarge-scaleproduction,andthegovernment，sinitiativeandguidancethrough 
institutionalmeansplayanimportantroleintechnicalinnovationR、Minami5）
investigatedthecontributionsoflaborinput,laborproductivityandtechnicalinnova‐ 
tiontotheincreaseinnationalincｏｍｅｈｏｍｌ９５２ｔｏｌ９８４ｉｎＣｈｉｎａ,andpointedout 
thatthecontributionrateoftechnicalinnovationwaslowbecauseofthelackof 
humanresources,lowstandardsofengineeringtechnology，irrationalindustrialor-
ganization,andimmaturemachineryindustry．Ｈ・Hoshino`)pointedoutthat,ｉｎｔｈｅ
ｃａｓｅｏｆＣｈｉｎａ,theproblemKrugmansuggestedwoulｄｃｏｒrespondtoaninadequate 
managementsystem、
Basedonthosearguments,Chapterlofthisstudydiscussestherelationsbetween 
theresultofcorrelationalanalysisoflaborproductivityandcapitallaborratio，and 
changesoccurredinimportedproductiontechnologyinaChineseTVmaker・
Thereby,itattemptstodeterminetheleveloftechnicaladvanceChapterIIdiscusses 
howmanagementtechnology,includingproductionmanagementandqualitycontrol 
techniques,hasbeenabsorbed,assimilatedanddeveloped・ChapterlIIevaluatesthe
government,sroleintheevolvingprocessofChinesecolorTVmassproductiontech‐ 
nology・Lastly，thepossibilityfbrChinatocopewithtechnicalinnovationispre‐
dictedasaconclusion、
Inhispreviousreport,theauthor7)madecostanalysesoftheChinesecolorTV 
industryandconcludedthatiｎｏｒｄｅｒｔｏｂｅｍｏｒｅｃｏｍｐｅｔｉｔｉｖｅｉｎｔｈｅworldmarketit 
wouldbeessentialfbrChinatoachieveeconomiesofscale・Forthispurpose,Ｃｈｉｎａ
ｈａｓｔｏｅｘｐａｎｄｔｈｅｓｃａｌｅｏｆａｓｓｅmbIymakers，reducecostsofcomponentsby 
2８ 
NobuyoShiTakagi 
redistributingproHtsamongassemblymakersandcomponentsuppliers,andincrease 
investmentinnewequipmentbyacceleratingaccumulationofcapitalwithinenter-
prises・ThepresentstudyalsoaimstosuggestatechnicalpathfbrChinatofbllowin
ordertocopewiththesechallenges． 
ＬＴｅｃｈｎｏｌｏｇｉｃａｌＣｈａｎｇｅＳａｎｄＬａｂｏｒＰroductivity 
lnthisChapter,investigationresultsofBeijingPeonyElectronicGroupCo． 
(BPEG:fbrmerBeijingTVFactory,whichwasrenamedaftergroupingofenterprises 
inl991）areanalyzedtosee（Ａ）whatkindoftechnologieshavebeenselectedwhen 
importingproductiontechnologyfromdevelopedcountries,andtowhatextenthome‐ 
madetechnologieshavebeensubstitutedfbrthem,（B）howproductdesigntechnol-
ogyhasbeendevelopedandchanged，（C）howthosechangeshaveaffectedthe 
relationshipbetweenlaborproductivityandcapitallaborratio・
First，howhastheChinesecolorTVindustryevolved？Figurelshowsthe 
changesintheproductionandexportofcolorTVs,togetherwiththechangesofthe 
exportratio、
１，１９８１，importedcolorTVproductionlineswereputinoperationandmass 
productionstarted・Thenumberofproductsamountedto1,340,ＯＯＯｓｅｔｓｉｎｌ９８４，
whichsharplyincreasedto4,350,ＯＯＯｓｅｔｓｉｎｌ９８５ａｎｄｌＯ,370,OOOsetsinl988Thus， 
theproductionsystemintheorderoflOmillionsetswasquicklyestablishedinonly 
7yearsfromstartoftheoperation,andnowChinaisproducingl4000,OOOsetsa 
year,beingoneoftheworld,sleadingproducers，Moreover，theexport-production 
ratiohasbeenstayingaround20to３０％since1987,rankingamongtheworld，stop 
exportersofcolorTVs、
TableｌｓｈｏｗｓｔｈｅｃｈａｎｇｅｉｎｔｈｅｔｏｐｌＯｓａｌｅｓrankingofcolorTVassembly 
makers，ItrevealsthenatureofthecurrentChinesecolorTVindustry，Ｆｉｒｓｔｏｆａｌｌ， 
theChinesegovernment,sinitiativehasplayedanimportantroleinestablishingthe 
industry,AmongthetoplO,ShanghaiNo」TVFactory(later,itwasintegratedinto
ShanghaiGuangdianGufenCo.),TianjinCommunications＆BroadcastingCo.,and 
BeijingTVFactory（later,itwasintegratedintoBeijingPeonyElectronicGroup Co.）werealldesignatedbythegovernmentasthreeproductionbases,whereassem‐ 
ＦｉｇｕｒｅｌＣｈａｎｇｅｓｉｎｔｈｅＮｕｍｂｅｒｏｆＣｏｌOrTVProductsandExports,and 
theExports/PrDductsratio 卸
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TablelThetoplOChineseTVEnterprises（1993） 
sales（ten-thousandyuan） 
NameofEnterprises 
j８６ 
ShanghaiGuangdianGumenCo.（＊１） 
ChengbongMachineryFactory 
NanjingRadioFactory 
KangjiaE1ectroniｃＧｒｏｕｐＣｏ， 
ShenzhenHuaqiangElectronicsIndustryCQ 
TianjinCommunication＆BroadcastingCo、
FUjianHitachiTVCo.,Ltd 
ZhuhaiDongdaGroupCo.,Ｌｔｄ（＊２） 
BeijingPeonyElectronicGroupCo.（＊3） 
XiamenOverseasChmeseEIectronicCoo，Ltd． 
5,136① 、４－＆
ｌｈｆ 
９４④ 9６ 
44.133⑦ ｢’ １」
]）１６５７４８（［ 
〕4.594⑪
Source：‘`ElectroniclnduStryYcarBooko「china”
Notes：ThcsalcsincIudcproductsolhcrthａｎｃｏＩｏｒＴＶ， 
＊１：Thesalcsinl993arethesumofsaIcsofShanghaiNo・lTVFactory,ShanghaiNo､４RadioFactoryand
ShanghniNo・l8RadioFaclory、ＴｈｃｓａｌｃｓｂｃＩｂｒｅｌ９９０ａｒｅｔｈｃｓａＩｅｓｏfShanghaiNo・lTVFactory．
＊Ｚ8Ａ、enterprisegroupestablishedimlg9L
＊３:Anentcrprisegroupestablishedinl99LThcsaIcsbclbrcl990arethcsaIcsofBcijingTVFactory． 
blylineswereinstalledfbrthefirｓｔｔｉｍｅｉｎＣｈｉｎａ，Eventoday，thesestate-owned 
enterpnsescontinuetobethecoreoftheChinesecolorTVindustry・Secondly,based
onthegovernment,ｓ“economiesofscale，，policy，restructuringoftheindustryhas 
beenprogressing,andenterprisegroups,whichwerefbrmedbymergerofmiddleand 
smallenterprises,arebecomingthecenterofcolorTVindustry・Thirdly,jointinvest-
mentwithfbreigncapital,includingKangjiaElectronicGroupCQandHuaqiang 
ElectronicsIndustryCo.，areemergingasprospectiveproductionbases． 
（Ａ）ChangesinProductionTechnology 
ChangesinproductiontechnologyoftheChinesecolorTVindustryareclｅａｒｌｙ 
ｓｈｏｗｎｉｎｔｈｅｅｘａｍｐｌｅｏｆＢＰＥＧ・Ｔａｂｌｅ２ｓｈｏｗｓｔｈｅｋｉｎｄｏｆａｓｓｅｍｂｌｙｌｉnesinstalled
inBPEG,togetherwiththeircharacteristics、
Therearethreewaysfbrdevelopingcountriestoacquireinfblmationonad-
vancedproductiontechnologyindevelopedcountriesandaccumulateknow-how 
ThefYrstistoacquireitthroughactualproductionconsignedbydevelopedcountries・
Ｆｏｒexample,ｔｈｅＥＬｉｎｅｓｈｏｗｎｉｎＴａｂｌｅ２ｗａｓｍａｄｅｂｙtechnicaltie-upfbrsemi‐ 
knocked-down（ＳＫＤ）productionfbrJapanVictorCo.,Ltd．（JVC）befbrel979， 
whenthefirstassemblylinewasimportedfromMatsushitaE1ectricIndustrialCo.， 
Ltd、BPEGacquiredadvancedmassproductionknow-howincludingmanufacturing
andproductdesigntechnologiesthroughtheSKDproduction・
Ｔｈｅｓｅｃｏｎｄｗayistousereverseengineeringofimportedtechnology．Ｄevelop-
ingcountriescandisassembleconveyorsystemsandproducts,studydesignsandfba‐ 
turesofmachineryandcomponents，ａｎｄleamtoreproducecopiedproducts・Ｔｈｅ
ｔｈｉｒｄｗａｙｉｓｔｏａｃｑｕｉｒｅａｈｕｇｅａｍｏuntoftechnicalinfbrmationfi｢omsupplierswhen 
buyingadvancedequipment・Ｆｏｒexample,BPEGcouldobtainallnecessaryinfbrma‐
tionduringthebusinessnegotiations8）fbrselectmgatechnologysupplier，because 
biddershadpresentedallinfbrmationnecessarylbrdesigningaftlctory，including 
infbrmationonproductdesignandmaterialstechnology，manufacturingprocess， 
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Table2TheTypesandCharacteristicsOftheAssemblｙｍ１ｅｓｉｎＢＰＥＧ 
cha『RE[EFiK{i55--TyP。
一一
Timeofoperationorinstallation 
Productioncapacity（sets/day） 
（ten-thousandsets/year） 
Sourceofimportedtechnology 
Mai、Products（inchsize）
Numbe「ofcomponents
Linelength （meteD 
Takt-time （second） 
Automatedinsertionratio（％） 
Purchasingcostoffbreign-made 
equipment（ten-thousanddollar） 
Ratiooffbreign-madeequipment 
Numberofworkel9s 
Line“Ａ,”LiTle“Ｂ，，｜Ｌｉｎｅ``Ｃ，，｜Ｌｉｎｅ“Ｄ，， 
1９８１ 
500→667 
１５→２０ 
Matsushita 
1４，２２，２０ 
８００ 
１０００ 
４５→3０ 
０→3０ 
１９８５ 
７５０ 
２２．５ 
Matsushita 
l4,２０，２１ 
８００ 
１２００ 
３０ 
６０→3０ 
1９９３ 
４００ 
lZ 
Matsushita 
lO～29 
2400(29"） 
１１００ 
1989 
1000 
３０ 
ＧE 
ZO～２５ 
8０ 
400 ２６０ １０００ 
４０ 
diTect300 
lower３０ 
IOO 
directZ50 
indirect50 
S0 
direct250 
indirect50 
Nolcs:ThcdatawerecolIectcdbythcauihorbasedonhcaringresultsandmatcrialsprovidedbyBPEG． 
equipment，fnctoryarea，andnecessaryamountofelectricity，waterandair，along 
withsuggestedprices・
Thecharacteristicsofinstalledassemblylines,ａｓｓｈｏｗｎｉｎＴａｂｌｅ２,suggestthe 
changesinproductiontechnology、ＴｈｅＡＬｉｎｅｉｓｏｎｅｏｆｔｈｅｆｉｒｓｔｔｈｒｅｅｃｏlorTV
assemblylinesimportedbythｅｎａｔionalgovernment、Itwasamassproductionplant
withacapacityofl50,OOOsetsayear,importedfromMatsushitaEIectriclndustrial 
Co.,LtdAtthattime,exactlythesamelineusedinMatsushita,sfactorieswastrans-
ferred,exceptfbrautomaticcomponentinserters，andtherefbrethestate-ofthe-art 
technologywasintroduced・Aboveall,thelatestfiPeeHowline（FFL）wasimported，
whichhadbeenintroducedintoJapanonlyayearbefbre．（FFLisalineinwhich 
operatorscanstopandmoveconveyorsfiPeelyaccordingtotheirownworkspeed・In
Japan，ithadreplacedtheearlierTaktsystemtoimprovethequalityofworking conditions.）Secondly，thesamestandarｄｗｏｒｋｍｅｔｈｏｄａｎｄｔｉｍｅａｓｕｓｅｄｉｎ 
Ｍａｔｓushitawereadopted・Thirdly，intheareaofproductdesigntechnology，the
compactM11chassis，)withcomponentsdenselymountedonwasintroduced,shortly 
afteritwasdevelopedbyMatsushita・
Theirattitudetogoafterthelatesttechnologyisoftencriticized,butofcourse 
thestate-ownedenterprises,asChina，scriticalproductionbase,haveresponsibilityto 
takeinthemostadvancedtechnologytheycanaffbrdOntheotherhand,joint 
enterpriseswithfbreigninvestmentarefiPeehomsuchconstraints・Ｆｏｒexample，
FUjianHitachiTVCo.,Ltd・establishedinl980couldreduceinvestmentinproduc-tionlinesto＄1,080,00010）byloweringtheautomationratio,anditwasaslateasin 
l990thatitintroducedFFLandautomaticcomponentinserterslI)． 
ＴｈｅＢＬｉｎｅｉｓａｎａｓｓｅｍｂｌｙｌｉｎｅｗｉｔｈａｐroductioncapacityof225,OOOsetsayear， 
designedincollaborationwithMatsushitainl985，ＷｈｅｎｃｏｍｐａｒｅｄｔｏｔｈｅＡＬｉｎｅ， 
ｉｔｈａｓｓｈｏｒｔｅｒＴａｋｔｔｉｍｅｏｆ３０ｓｅｃｏｎｄs・Itisequippedwithautomaticcomponentinserte】ns．（Theycanautomaticallyinsert60％ofallcomponents・Theyareusedfbr
bothAandBLines,feeding30％ofallcomponentstoeachline.）Moreover,the 
mstallationcostwashalfthatoftheALine,because８８％ofconveyorequipments， 
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70.5％inspectiondevicesand80､7％jigsandtoolswerehomemadeproductsi2)． 
TheincreasinguseofhomemadeequiｐｍｅｎｔｓｃａｎｂｅｓｅｅｎｉｎｔｈｅｅｘａｍｐｌｅｏｆｃoL 
veyors、Itsjunctionpartbetweenmotorsandcontrollerswasdesignedincollabora-
tionwithMatsushita・Ｔｈｅｋｎｏｗ－ｈｏｗａｃｈｉｅｖｅｄａｔｔｈｉｓｔｉｍｅｗassuccessfilllyutilized
togenerateitsownconveyormanufncturingtechnology．TheCLinepurchasedけoｍ
ＧＥｉｎｔｈｅＵＳｉｎｌ９９０（seeTable2）ａｎｄｔｈｅＤＬｉｎｅ（alinefbrassembling29-inch 
largeTVmodels）ｐｕ1℃hasedfiPomMatsushitainl993useentirelyhomemadecon‐ 
veyors・
Ｔｈｉｓway，Chinahasestablisheditsownproductionsystemofconveyorlines 
duringthelearnmgprocessofmachinerydesignintheeffbrtofadoptingassembly 
Iinesystems・Onemajorf､ctorthatenabledthisisthattheirtechnicalsourcewasthe
samecompanyinJapan，Theconveyorusedinthelinewithaproductioncapacityof 
6,000,OOOunitsayear,installedwithtechnologytransferredfromMatsushitaandJV 
CI3>,wasoriginallymadebyHirataMachiｎｅＣｏ.,Ltd.M)．TheCLinepurchased行om
GEwasalsooriginallymadebyHirata・Thismonopolizationofassemblyline
makers，togetherwithmonopolyofcomponentproducersmdevelopedcountries 
whichwillbediscussedlater,fncilitatedtechnicaltransfbrfromindustrializedcoun-
triestodevelopingcountries 
TheCLine，a25-mchlargecolorTVassemblylineinstalledinl989，wasa 
fbrmerGEline・Theyboughtit(brlessthan＄300,OOOandthenre-assembledand
adjusteditbythemselves、
ＴｈｅＤＬｉｎｅｉｓａ２９－ｉｎｃｈｃｏｌｏｒＴＶａｓｓｅｍblylineoperatedinl993，using 
Matsushita，stechnology・Ｉｔｂｏａｓｔｓｏｆａｈｉｇｈａｕｔｏｍａｔｉｃｃｏmponentinsertionrateof
80％,bywhichitiscapableofcopingwiththeincreaseinthenumberofcomponents 
andthemountingdensity・TheDLine,justliketheAline,usesthesametechnology
asthatusedinMatsushita,sftlctoriesinJapanHowever,Chinesefactorychosethe 
insertionrateof80％andleftthejobofinsertingirregularpartstohumanhands， 
whileMatsushita,ｓａｕｔomaticcomponentinsertionrateis９５％．Italsousesmore 
homemadeequipmentthanpreviouslines，bywhichtheycouldreducetheequip‐ 
ment,ｓｐｕ1℃hasingcostdownto40％ofthecostnecessaryfbrimportingeverything 
fi･oｍａbroad． 
（B）ChangesinProductDesignTechnology 
Thechangeinproductdesigntechnologyisrevealedintheexampleofthechas‐ 
sis・Table3showsthetypesofchassisappliｃａｂｌｅｔｏｃｏｌｏｒＴＶｓｐｒｏｄｕｃｅｄｂｙＢＰＥＧ・
Asmentionedbefbre，theHrstimporteddesigntechnologywasMatsushita，sM11 
chassisinl981、Originallyitwasimportedfbrmakingl4-inchand21-inchchassis，
butonlyl4-inchmodelswereactuallyproducedThen,inordertomeetthemarket 
demand，l8-inchchassisweredevelopedinl986and20-inchonesinl987．Aslarger 
screensizesrequiredhighervoltages,ｄesignsofonlyflybacktmnsfbrmers（FBT） 
andpowertransfbrmerswerechange｡,andtheM1114-mchchassiscontinｕｅｄｔｏｂｅ 
ｕｓｅｄＦＢＴａｎｄｐｏｗｅｒｔｒａｎｓｆｂｒmersweredesignedbyMatsushitaandftubricatedin 
China、１，１９８８，２２－inchTVsweredevelopedandtheproductionstartedInthis
model,thedeHectionofCRT(cathode-raytube）isllOdegreesinsteadof90degrees 
inthepreviousmodels,andtherefbreitcannotusetheconventionall4-inchchassis． 
(Matsushitaisusingthesametypeofchassisfbrmodelsfroml4inchestoZ1inches.） 
Thisshouldhaverequiredanewdevelopmellt,ｂｕｔＢＰＥＧｄｅｃｉｄｅｄｔｏｒｅｆｂｒｍｔｈｅＭ１１ 
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Table3TypeofchassisproducedbyBＰＥＧ 
MatSusbita 
M16 
South 
Korea 
Philips 
TDA imB55TIl(ﾋﾞﾐ２１２１雪li
l4inches 
l8inches 
llinches 
ZOinches 
minches 
minches 
Z5inches 
Z9inches 
Sanyo 
83PG 
○ 
Sanyo 
M似
Matsushita 
M11 
○ 
○ 
○ 
○
○
○
 
○
○
 
○
○
○
 
○ 
○ 
○ 
Ｎｏｔｅ:（１）Ｔｈｅdatawercco1IcctedbytheauthorbascdonmaterialsprovidcdbyBPEG． 
（２）Thecirclcshowsthetypeo｢chassisofcachTVmodcL 
l4-inchchassisintoa22-inchchassisbymakingfillluseofcomputer-aideddesign， 
becauseproductionof22-inchmodｅｌｓｗａｓｓｍａｌＬＮｏｗ,Chinahasbecomecapableof 
modifyingdesignalsointheareaofproductdesigntechnology・
Later，standardizationofchassiswasattempted・WhencolorTVproduction
technologiesweretransfbrredfiPomvariousJapaneseelectricCompanies，different 
typesofchassiswereintroducedalongwiththem・Notonlythat,about1,000compo-
nentsweremountedononechassis，ａｎｄｔｈｅｙｔｏｏｖａｒｉｅｄｆｒｏｍｍａｋｅｒｔｏｍａｋerin 
designofcircuitsandcharacteristicsofcomponents、Thisproblemhasbeenallevi-
ated,askeycomponentproductionisincreasinglymonopolizedbyafbwsuppliersl5） 
andstandardizationofcomponentsprogressesinJapan、Yet，therearestillsome
variations,andiftheyaretofblloweachmaker，sspeciflcations,anenormousvariety 
ofcomponentswil1havetobemadedomestically、ThiswillmakeithardfbrChinese
enterprisestoexpandtheirproductionscaleTherefbre，standardizationofchassis 
andcomponentsisessentialfbrincreasinghomeproductionratio 
lnl987,theChinesegovernmentsetaboutstandardizingchassis・Basically，ａ
chassisisdesignedaccordingtotheperfbrmanceofthemainIC・Forthisreason,in
ordertodesignanoriginalchassis,itisessentialtodesign,developandfnbricatemain 
ICsdomestically・Whiledevelopedcountrieshavealreadyimplementedone-chip
mainlCs,themainst1℃aminChinaisstiU2-chipand4-chiplCs、1,1993,100％ｏｆ
４－ｃｈｉｐｌＣｓａｎｄ３０ｔｏ６０％ｏｆＺ－ｃｈｉｐｌＣｓｕｓｅｄｉｎＣｈｉｎａｗｅｒｅｈｏｍｅmadeproducts・
One-chiplCsandotherchipsfbrmulti-fimctionalTV（withasurround-sound 
system,BBtuner,remotecontrol,etc）wereallimportedI`)． 
ＩｎｔｈｅａｒｅａｏｆｃｏｌｏｒＴＶｓ,ICproduction,chinastartedmanufacturing4-chiplCs 
inasemiconductorfactoryinWuxi,usingtechnologytransfbrredfromToshibaCor-
porationinl980・Then，Z-chiplCs，productiontechnologywastransferreｄけom
Toshibainl987・BeijingElectronicTubeFactoryalsostartedmanufacturing2-chip
lCsfbrMZchassisofSanyoE1ectricsCo.,LtdThisgavethenationalgovernment 
animpetustoconsiderstandardizationofchassis,andthegovernmentselectedthree 
standardmodels:Toshiba,sTAchassis,Sanyo,sMLLchassis（laterreplacedby83PG 
chassis）andPhilips,sTDAchassis 
BeijingDong化ngTVFactory（BDTF）succeededinusing98％homemade
componentsexceptfbrCRT,aidedbyoptimumdesignofMuchassis､1,1989, 
QiughuaUniversitydevelopedCADtechnologyfbrTAchassisandMzchassis,and 
completedastandardchassisofoptimumdesignthroughit、９８％ofitscomponents
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canbehomemade，anditwasapprovedasasuperiormodelbythegovernmentI7)． 
Thus,Chinaenteredthestageofdevelopmgitsownproductdesigntechnology，to 
someextentfreedfromtheconstraintthatfbrcestheuseofimportedproduction 
technologyandcomponentsofdesignsspecinedbyfbreignmakers,thoughtheycould 
notdesign,developandftlbricatemainlCsdomestically． 
ＢＰＥＧ,whichhadbeencontinuingproductiｏｎｏｆＭ１１ｃｈａｓｓｉｓ,alsostartedpro‐ 
ducing83PGchassisdevelopedbyBDTFwhenitwasmergedinl993,andeventually 
stoppedproductionofM11chassis18)．Thus,theproductdesigntechnologyimported 
inl980,M11chassis,wasreplacedbyadomestically-developedstandardizedchassis， 
ａｎｄｉｔｍａｒｋｅｄｔｈｅｅｎｄｏｆａｎｅｒａ・
However,ａｓａｎｅｗｅｒａｏｆ２９－ｉｎｃｈｏｒｌａｒｇｅｒｃｏｌｏrTVsarrived，Chmaimported 
againanewchassisfi･omMatsushita（M16showninTable3）andincreasedreliance 
onimportedICsagainOtherChinesecolorTVmakersalsostartedactivelydevelop-
inglarge-screencolorTVs,ａｎｄｔｈｅｒｅｈａｓｂｅｅｎａｇｒｏｗｉｎｇｄｅｍａｎｄｆbrrenewedtechni‐ 
calco-operationwithJapanesemakers・Ｆｏｒexample，ShanghaiNo､１Factoryinvested＄1,500,OOOinthedevelopmentofnewlarge-screenmodelsinl995,andnow 
itisplanningtoestablishadevelopmentcenterfbrlarge-screencolorTVsincollabo-
rationwithaJapanesemakerlq)． 
（C）CorrelationalAnalysisBetweenLaborProductivityandCapitalLaborＲａｔｉｏ 
Ａ､ＯｎｏｅｔａＬ２ｏ）classifiedimportedtechnology，basedonempiricalanalysisof 
changesintechnologyadoptedbyJapanesetextileindustryemerginginthebeginmng 
of20thcentury、Referringtotheclassifiedpatter､ｓｏfimportedtechnologyasshown
inFigure2,thisSectionexaminestherelationshipbetweenchangesinproductionand 
productdesigntechnologiesandlaborproductivityinBPEG・
TheJapanesetextileindustryimportedsteam-poweredironmachinesfromthe 
West,andtransfbnnedthemintowater-poｗｅredwoodreelingmachinessuitablefbr 
itstechnicalstandardofthetiｍｅ、ＯｎｏｅｔａＬａｒｇｕｅｔｈａｔｔｈｉｓｅｎａｂｌｅｄｔｈｅJapaneseto
usecheaphomemadeelementsandbroughtinhighprofits・Then,ｂａｓｅｄｏｎｔｈｅｐｒｏ‐
Figure2Classifiedpatternsofimportedtechn⑪logy 
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ductionfimction（relationshipbetweenlaborproductivityandcapitallaborratio）ａｓ 
ｓｈｏｗｎｉｎＦｉｇｕｒｅ２,ｔｈｅｙclassinedimportedtechnology・ThecurveFinthefigure
representstheproductionfimctionindevelopedcountries・Itisaconglomerateof
potentialproductiontechnologiesthatcanbeimplementedundercertaintechnical 
know-how・Whenthewageindevelopedcountriesisrepresentedbyの１，proHtratio
reachesapeakatthepomtＰ１（profitratioisequaltothegradienｔｏｆＣｕｒｖｅＦ，s 
tangent)．Therefbre,productionmethodstobeactuallyimplementedindeveloped 
countriesaredeterminedatthispoint、
TheHrstclassifiedtypeoftechnologyintroductionisimportingmachinesand 
designsperfbctedbydevelopedcountries，B1inFigure2showstheproductionfimc-
tionofarecipientcountry・ItisalimitedproductionfimctionrefiractingatP1，ｂｅ‐
causethepossibilityofsubstitutingelementsarelimited 
ThesecondtypeisimportingtechnologyfTomdevelopedcountriesandtrans-
fbnningitintoaproductionsystemwithlowercapitallaborratio,takingadvantage 
ofcheaplaborindevelopmgcountries・Thatmeansdevelopingotherareasonthe
potentialproductionfimctioｎＦｉｎＦｉｇｕｒｅ２・ＴｈｉｓｃｏｒｒｅｓｐｏｎｄｓｔｏｔｈｅｌｉｎｅＢ２ｉｎｔｈe
fYgure・Ｗｈｅｎｔｈｅｗａｇｅｉｓｕｊ２，theprofitratioreachesthemaximuｍａｔＰ２・The
technologyBZhasalowerlaborproductivitythanthetechnologyP1，butahigher 
proHtratio 
Figure3showsthecorrelationalrelationshipbetweenlaborproductivityand 
capitallaborratioafterbeingcorrectedbythedefｌａｔｏｒｂａｓｅｄｏｎＢＰＥＧ，sindex21)． 
Here,Ｈｇureswithinbracketsshowtheyear,andthelinerepresentsestimatesHgured 
outbycorrelationalanalysisFromthisfigure，thefbI1owingobservationscanbe 
draw､： 
（１）ThereisastrongcorrelationwithacorrelationfactorofO・g04between
laborproductivityandcapitallaborratioThissuggeststhatincreaseincapitallabor 
ratiobroughthighlaborproductivity、Ｉｎｔｅｒｍｓｏｆｃｈａｎｇｅｂｙｔｉｍｅ，therearesome
distancebetweentheactualvaluesandestimatesinsomeyearsbecauseofthefactors 
describedbelow． 
（２）TheALineoperationinl981usedexactlythesametechnologyasthatuseｄ 
ｉｎdevelopedcountries,exceptfbrexpensivecomponentinserters・BPEGdecidedto
manuallyinsertcomponentsintoaprintedboard,andtherebyreducedcapitallabor 
Figure3RelationshipbetweentheCapitaILaborRatioandtheLabor 
ProductivityafterCorrectedbytheDeflator 
CorrclationcocIYicicntr＝0.904 函
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ratio・Naturally,laborproductivityremainedlow、Thiscorrespondstotheleftpart
ofＢ１ｉｎＦｉｇｕｒｅ２． 
（３）IntheBLineoperationinl985,someinserterswerefbreign-madeproducts， 
butconveyorsystems,inspectiondevices,jigsandtoolswereallhomemadesubsti‐ 
tutes・Forthisreason,labor-capitalratioremainedlowandlaborproductivitywas
highThiscorresponｄｓｔｏｔｈｅｐｒｏｄｕｃｔｉｏｎｆｉｍｃｔｉｏｎＢＺｉｎＦigure2，andfnllsinto 
Ono，ssecondtype,wheretechnicalmodiHcationbyemployingasmanyhomemade 
elementsaspossibleacceleratestechnicalinnovationandincreaseslaborproductivity． 
（４）Froml987tol990,highlaborproductivitywasachievedbyinvestingin 
modificationofAandBLines,togetherwithadoptingandrefbrmingproductionand 
qualitycontroltechnologies、Itcanbeconcludedthattechnicalinnovationhelped
laborproductivityincrease． 
ｎＣｈａｎｇｅｓｉｎＭａｎａｇｅｒｉａｌＴｅｃｈｎｏｌｏｇｙ 
InthisChapter,howimportedtechnologyhavechangｅｄａｎｄｏｎｗｈａｔｌｅｖｅｌｉｔｉｓ 
ｔｏｄａｙａｒｅｄｉscussedfiPomtheviewpointsof（Ａ）productionmanagementand（B） 
qualitycontrol，ｕｓｉｎｇｔｈｅＢＰＥＧ,ｓｃａｓｅａｓａｎｅｘａｍｐｌｅ． 
（Ａ）Productionmanagement 
WhatshouldbenotedaboutproductionmanagementinChinais,aboveall,how 
managementofthestandardworktimehasbeenchangingasenterprisesacquire 
greaterautonomy・Ｉｎｔｈｅｐａｓｔ，thegovernmentsdecidedallproductionplans，and
enterprises,biggestresponsibilitｙｗａｓｔｏｃａｒｒｙｔｈｅｍｏｕｔｗｉｔｈｉｎａｓｐｅｃｉfiedperiodof 
time，Theydidn，ｔｈａｖｅｔｏｍａｎａｇｅｓｔａｎｄａｒｄｗｏｒｋｔｉｍｅｗhichwoulddeterminelabor 
productivity・However,withtheshiftfromplannedeconomytomarketeconomy,it
hasbecomeaveryimportantmanagerialtaskfbrthemtoefTectivelymanagestandard 
worktimewhilekeepingproductivityandcostinmindMoreover,thesynchroniza‐ 
tionofworkthroughmanagementofstandardworktimeisanessentialtechniquein 
massproductionrelyingonlineworkChineseenterpriseswereexperiencingthisfbr 
thefirstｔｉｍｅ， 
ＷｈｅｎｔｈｅＡＬｉｎｅｗａｓｉｍｐｏｒｔｅｄｆｉ･omMatsushita，thesamestandardwork 
methodandtimewasintroducedTheconfigurationofastation（aworkdomainof 
oneoperator),staffingandTakttime（４５secondＳ）weresetsameasMatsushita，s・
BefbretheALinewasimported,theconceptofstandardizedworkwasnotacceptabIe 
becauseitwasregardedasTaylorismandconsideredthatsuchsortofworkwascrueL 
TaylorismwaseschewedduringtheculturalrevolutionTherefbre，Japaneseengi‐ 
neersmvolvedinthetechnicaltransfbrtoBＰＥＧｅｓｔｉｍａｔｅｄｔｈａｔｉｔｗｏｕｌｄｔａｋｅａｔｌeast 
threemonthsfbrChineseoperatorstolearntorepeatthesamejobin45-secondTakt 
time・However,ｏｍｙｏｎｅｍｏｎｔｈａｆｔｅｒｔｈｅｓｔａｒｔｏｆOperation，theyachievedthede-
signedproductioncapacityof500setsaday・Indeed,ｔｈｅｙｈａｖｅprovedthattheycan
dothesamejobasefTicientlyasJapaneseworkersoncemanagerialtechnologyis 
employed 
Later,ＡＬｉｎｅｗａｓｍｏｄｉＨｅｄｓｏａｓｔｏｒｅｄｕｃｅＴａｋｔｔｉｍｅｆｒｏｍ４５ｓｅｃｏｎｄｓｔｏ３０ 
ｓｅｃｏｎｄｓａndimprovelaborproductivity・Then,whenanewproductwasdeveloped，
newstandardworktimewasset・Usually,ａnewlydevelopedproductconsistｓｏｆａ
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difTerentnumberofcomponentsfiPomthepreviousone,andthisrequiresadetermina-
tionofnewoperationproceduresandstandardworktime、Intheearlierperiod,this
determinationwasmadebasedontheactualoperationresults・Inotherwords，the
numberofthepreviousproduct，scomponentswerｅｃｏｍｐａｒｅｄｔｏｔｈａｔｏｆａｎｅｗｐｒｏｄ－ 
ｕｃｔ,andanecessarynumberofnewprocesseswascalculatedfromtheratio・How-
ever,withtheadoptionofscientificmanagementinl989,thisdeterminationmethod 
waschanged・Ｎｏｗ,ｔｈｅｎｕｍｂｅｒｏｆｐｒｏｃｅｓｓｅｓｏｆｏｎｅｌｉｎｅｉsHguredoutbystatistical
methodandfinallydeterminedthroughtestoperation、
Ｔｈｉｓway,whenmassproductiontechnologywasfirstimportedfi･omdeveloped 
countries,theirproductionmanagementtechnologywasalsoimportedalongwithit， 
buteventuallytheywerereplacedbystandardizedworkmanualsdevelopedbyChi-
neseenterprisesthemselves・Ｔｈｉｓｃａｎｂｅｒｅｇａｒｄｅｄａｓｏｎｅｉｎｄｅｘｏｆａdvancementof
importedtechnology． 
（B）QualityControl 
Qualityimprovementwasanimportantmotivefbrimportingmassproduction 
technology,becausethequalityoftheearlyhomeproductswasextremelylowIm‐ 
provementofqualitywasessentialfbrtheChinesecolorTVindustrytobecome 
totallyindependent・
ThebiggestchangeoccurredfbllowingtheoperationofALineinl981wasthe 
intensiHcationofqualitycontrolinthefnctory・Dualcontrolpoints,aqualitycontrol
pointandaqualitymonitoringpoint,wereplacedinoneproductionline・Thequality
controlpointiswhereworkersoftheproductionlineinspectproducts,ｑuality，and 
fbrthatpurpose，aninspectorwaschosenfromworkersateachworkplace，The 
inspectorfindsfaultyproducts,ｉｆany,andcorrectsthem・Ifwrongcomponentshave
beeninsertedintoprintedboards,theinspectorreturnsthemtotheoperatorincharge 
ofthecomponentinsertionThequalitymonitoringpointiswherearepresentative 
ofthequalitycontroldepartmentinspectsproducts・Thisinspectorcanstoptheline
iftherearefaultyproductsbylot・
Achangeinthecharacteroftheirqualitycontrolwasbroughtaboutbythe 
adoptionofMatsushita'scomponentapproval/qualityguaranteesysteminl985・
Therearethreetypesofqualitycontrol:（１）qualitycontrolfbrdeliveredcompo‐ 
nents,(2)qualitycontrollbrpreventingerrorsincomponentinsertionandmounting 
inassemblylines,ａｎｄ（３）qualitycontrolfbrreviewingdesignsbasedonftlultinfOr-
mationcollectedfromlifbtimetestingandthemarket・Thesystemfbrthetype（２）
qualitycontrolwasestablishedbysettingqualitycontrolpointsandqualitymonitor-
ingpoints・Thecomponentapprovalsystemisameasuretomeettherequirementfbr
(1)ａｎｄ(3)．Matsushitaprovidedthemwithmanualsspecifyingstandards,proce-
duresandequipmentnecessaryfbrgivingapprovaltodeliveredcomponentsandfbr 
conductingtestsontheoperationlifleofproductsandcomponents、
OneoftheleadingcolorTVmanufacturers，ShanghaiNQ1TVFactory，ｉｍ－ 
ｐｏｒｔｅｄａcomponentapproval/qualityguaranteesystemfiPomHitachi,simultaneously 
whentheyimportedHitachi，ｓａｓｓｅｍｂｌｙｌｉｎｅｉｎｌ９８ＬＩｔｈａｓｂｅｅｎｇｒeatlyhelpingthem 
maintaintheirstatusasatopmaker・
Ｏｎｅｏｆｔｈｅｃｈａｎｇｅｓｂｒｏｕｇｈｔｂｙｔｈｅｉｎｔroductionofthecomponentapproval 
systemwastheextensionofliにofproductsandimprovementoftheirreliability，
Thismadethemmorecompetitiveinthemarket・Inthemarketenvironmentafter
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１９８９whenpricecompetitionbegan，qualitywasanimportantfactorfbrproduct 
discriminationAnotherchangewastheestablishmentoftechnicalfbundationfbr 
conductingqualityapprovaltestsofdeliveredcomponentsandselectinggoodsuppli‐ 
ersbasedontheresults・Thiscontributedagreatdealnotonlytoimprovetheexisting
componentmanuftlcturers，qualitybutalsotodevelopnewcomponentsuppliersof 
highquality・Thethirdchangewastheestablishmentofnationalstandards・Befbre
that,therewasnonationalindustrialstandards,andoneenterprise,squalityapproval 
systemwasfimctioningasaltemativestandards、Thissituationmadeiteasierfbrthe
govemmenttoimplementthenationalstandards，Thefbrthchangewasthatthey 
couldestablishtechnicalbasisfbrreplacingimportedcomponentswithhomemade 
onesandfbrdevelopingoriginaIproductiontechnologythroughqualitytestsofim‐ 
portedcomponents、Thefifthwasthattheyachievedcapabilitytofbedbackfromthe
markettoqualitymanagementinthefactorythroughthestudyofcausesoffaults・
ThefInalchangewasthereductionoｆｌｅａｄｔｉｍｅけomdevelopmentofnewproducts
totheirshippingtothemarket、Ｓincel989,quickresponsetothemarketsituation
hasbeenincreasinglydemanded,whichpromptedthenationalgovernmenttochange 
itsinspectionsystemfbrapprovalofnewmodels・Asaresult，timerequiredfbr
inspectionwasshortenedOnereasonfbrthisachieve、entwascertainlythatenter-
priseshadalreadyestablishedqualitycontrolsystemsfbrthemselves、
Then,ｉｎ1990,thegovernmentestablishednationalstandards(GuoBiao:ＧＢ） 
ｆｂｒｃｏｌｏｒＴＶｓ・Today,itisessentiallbrChinesecolorTVmakerstocomplywiththe
standardsｉｎｏｒｄｅｒｔｏｂｅｇｒａｎｔｅｄｗｉｔｈｔｈｅgovernment，sapprovaLTheyhaveorgan‐ 
izedseminarsineachftlctorytostｕｄｙＧＢ・ThegovemmentestablishedGBwithan
objectiveofmakingChineseproductsmorecompetitiveintheworldmarket・There‐
fbre，thestandardsfbrdevelopmentanddesign，qualitycontrolandguaranteeof 
production,ａｎｄfinalinspectionandtestingareallinaccordancewiththeintema‐ 
tionalstandards22)． 
Thus，ashiftfromtotaldependenceonimportedtechnologyinthel980sto 
developmentofitsowntechnologyhasbeenobservedalsointheareaofproduction 
managementandqualitycontroLInthemarketeconomy,Chinaisnowstrengthen‐ 
ingitscapabilitytocopewiththedemandoftheinternationalmarket． 
111．ＴｈｅＲｏｌｅｏｆｔｈｅＧｏｖｅｒｎｍｅｎｔｓ 
Thischapterdiscusseshistoricalchangesoftherolesofthenationalandlocal 
govemmentsinmdustrialdevelopment、
TheprocessofthedevelopmentofcolorTVmassproductiontechnologyis 
dividedintotwoperiods:thedomestictechnologydevelopmeｎｔｐｅｒｉｏｄｆｒｏｍｌ９７３ｔｏ 
ｌ９７８ｗｈｅｎｔｈｅｒefbrmandopenpolicystalted；andthetechnologyunportandits 
nationalizationperiodafterl978whentheopendiplomaticpolicyopenedthedoorto 
technologymtroductionThelatterperiodissubdividedintofIveperiods・ThefIrst
isthefbundingperiodh｢ｏｍｌ９７８ｔｏ７９，Inthisperiod，theintroductionofmass 
productiontechnologywasstartedaccordingtothenationalgovemment,splan・The
secondistheadjustmentperiodfroml980to82、Chinacanceledordersfbrnew
plantsduetotheshortageoffbreignCurrency,andcalledtheworld，sattentionThe 
thirdistheassemblylineprolifbrationperiodfiPoml９８３ｔｏ８５，ｗｈｅｎｔｈｅｌｏｃａｌ 
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govemmentsimportedahugenumberofassemblylines・Thefburthisthetechnology
nationalizationperiodfroml986to90・Ｂａｓｅｄｏｎｔｈｅ７ｔｈ５－ＹｅａｒＰｌａｎ，thenational
governmenttookastronginitiative・Andthefifthisthebreakthroughperiodafter
l990Whileenterpriseshaveachievedgreaterautonoｍｙ,mergerofenterpriseshave 
beenpromotedbythenationalgovernment,s“EconomiesofScale，，policy,andjoint 
businesshasbeenincreasingtofncilitatetheintroductionoflarge-screenTV，VTR 
andothernewtechnologies・
Thedetailsofthegovemment,sroleineachperiodisdiscussedbelow． 
（Ａ）TheDomesticTechnologyDevelopmentPeriod（1973-77） 
Themostremarkabledevelopmentinthisperiodisthatenterprisegrouｐｓｗｅｒｅ 
ｆｂＩｍｅｄｉｎｔｈｅｎｏｒｔｈａｎｄｉｎｔｈesouthundertheguidanceofthenationalgovernment 
tojointlydevelopcolorTV・Atthattime,therewerelOTVfthctoriesinthecountry，
andtheseassemblymakershadtodoeverythingfiPomthedevelopmentofkeycompo‐ 
nentstotheirproduction，becausecomponentmakerswerenotmatureenoughto 
meettheirdemand・Theydevelopedtechnologyontheirownfbrproductdesignof
colorTVsandtheirkeycomponents,suchasaCRTs,ＦＢＴｓ（Hybacktransfbrmer)， ＤＹｓ（deflectionyoke）andtuners、
Thecharacteristicsofthetechnologyinthisperiodwere:（１）Productionwas 
donebytheconveyorsystem,buttheHowwasnotconsistent23)．（２）Asitwastheera 
ofthevacuumtube,homeproducerscouldsupplyit，ａｎｄTVmakerswereableto 
designproductsbasedonitsactualperfbrmance．（３）Thequalityofproductswas verylow、Inthosedays，TVswereveryexpensive，andiftheyfailed，considerable
indignationwasexpressedbyconsumers・ＴｈeimprovementofqualitywasanurgenttaskfbrTVmakers・Forexample,themeantimeintervalbetweenfailures(MTBF）ofblack/whiteTVsmadebyShanghaiBroadcasting＆TVFactorywaslessthan500 
hou耐ｉｎ1978,thepercentageofHawlessproductswhentakenoutoftheboxata
retailstorewas20.8％,andthｅｍｅａnratioofrepairwithinoneyearwas８６９％２４)．Ｉt 
meansthatmostproductsbrokedownwithinoneyearfromthepurchase、
Althoughtherewasabigprobleminquality,theycouldmanagetoproduceall thekeycomponentsanddesigncimuitsoｎｔｈｅｉｒｏｗｎ,andthisbecameasolidbasisfbr 
thestrikingbreakthroughofcolorTVsinl980s，ｉｎｔｅｒｍｓｏｆｈｕｍａｎａｎｄｔechnical 
resourceSHowever,themassproductionsysteminthisperiodwasnotsuitablefbr 
anassemblylineModemizationofmassproductionandproductdesigntechnology wasabigchallenge． 
（B）TheFoundingPeriodO978-79） 
Ｂａｓｅｄｏｎｔｈｅｒｅｆｂｒｍａｎｄｏｐｅｎｐｏｌｉｃｙｉ、1978,emphasiswastransferredfiPom
heavyindustrytolightindustry（consumergoods,includinghouseholdappliances， areincludedinlightindustryinchina),anditbecameanation,simportantpolitical issuetoproducehomemadecolorTVs・ＴｈｅｎｕｍｂｅｒｏｆｉｍｐｏｒｔｅｄＴＶｓａｎｄｔｈｅｐａy-mentsharplyincreasedwiththestartoftherefbrmandopenpolicy・EstablishinganefTbctiveproductionsystembecameanurgentissueinordertomeettheexploding demand 
Thecharacteristicsoftechnologyintroductioninthisperiodwere:（１）Thecon-
structionofplantswerefimdedbythenationalbudget．（２）Basically,government fimdingmeantcolorTVassemblylinesandkeycomponentmanufacturingplants 
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werecloselyrelatedandsystematicallyintroduced．（３）Whatwassoughtfbrwasthe 
introductionofboththeOow-systemmassproductiontechmologyandthelatestprod-
uctdesigntechnology・
Ｉｎｌ９７８,thenationalgovernmentworkedoutaplantoproducelmillionl4-inch 
aｎｄ２１－ｍｃｈｃｏｌｏｒＣＲＴｓａｙｅａｒ,ａndsystematicallyintroducedplantsfbrmanuftlctur‐ 
ingphosphormaterialsandothercomponentssuchasglassbulbs,asweUasplantsfbr 
assemblingCRTs・Then,ｉｎ1979,thegovernmentintroducedthreecoｌｏｒＴＶａｓｓｅｍ‐
blylinesdescribedearlierandproductionlinesfbrmanufacturingFＢＴＳ，tunerｓａｎｄ 
printedboardsaccordingtothepla､． 
（C）TheAssemblyLineProlifbrationPeriod（1983-85） 
Inthisperiod，localgovernmentsthroughoutthecountrystartedtomtroduce 
colorTVassemblylines,andthenumberincreasedsharply、８３fnctoriesstartedcolor
TVproductionandll9productionlineswerenewlyinstalledinthecountry,realizing 
aproductioncapacityofl7millionsetsayear25)．Indeed,theproductionquadrupled 
from4,350,OOOsetsinl985・Theauthorconfirmedthatatleastl2,800,OOOsetshad
beenproducedannuallyfiromtheassemblylinestransferredfrommajorJapanese 
electricCompanies：１７factorieswithaproductioncapacityof3,300,OOOsetsfipom 
JVC，８ftlctoriｅｓｗｉｔｈ２,750,OOOsetsfiPomToshiba，８factorieswith2,640,OOOsets 
fiPomMatsushita，３factorieswithl,740,OOOsetsfromHitachi，３fthctorieswith 
l,０００，OOOsetsfiomSony，３factorieswith750,OOOsetsfromSanyo26)．Thus,agreat 
numberofproducttechnologiesofdifHerentdesign(astypicallyseeninchassis)were 
introducedfiPomdifTerentmakerstoenterprisesthroughoutchina・clearly，this
situationmadeitdifY1culttoexpandthescaleofcomponentproduction，and 
promptedthenationalgovernmenｔｔｏｓｔandardizechassisasexplainedearlier・
Ａｓｓｕｃｈａｈｕｇｅｎｕｍｂｅｒｏｆａｓｓｅｍｂｌｙｌｉｎeswereintroducedinashortperiodof 
timewhenacomponentselfLsupplysystemwasnotfnllyestablished,ｉｍｐｏｒｔｏｆｃｏｍ‐ 
ponentssharplyincreased、Thiscausedaseriousshortageoffbreigncurrency,which
wasevenmoreaggravatedbyincreasedimportoffinaｌｃｏｌｏｒＴＶｐｒｏｄｕｃｔｓｉｎｌ９８５・
ＴｈｅｎationalgovemmentorderedastopintheimportationofcolorTVassembly 
linesandtheircomponentsinl985，whenshortageoffbreigmcurrencyandover 
investmentbecameevident・
Whydidthisproli化rationoccur？Fromthefinancialviewpoint，itisbecause
localgovernmentsbecametheinvestorsinsteadofthenationalgovemment・There
aretworeasonsfbrthis・Firstly，duringthefbundingperiodfiPoml978to79，the
nationalgovemmentmadeahugeinvestmentintolarge-scalesteelandoilplants・
Thisaggravatedtheshortageoffbreigncurrencyandcreatedabudgetdeficit,which 
fbrcedthenationalgovernmenttoreduceinvestment・Secondly,asGuangdongProv-
inceandFUjianProvinceweredesignatedasSpecialEconomicZonesinl979,decen-
tralizationofpowerprogressed・Managementofmanystate-ownedenterpnseswere
transferredtolocalgovemments,whichenrichedthelocalgovemments，budgets・
Anotherfactorthatpromptedlocalgovemmentstoactivelyintroducetechnol-
ogywastheappeasementofrequirementsfbrtechnicalimportm１９８１．Whileover 
＄l00milliontechnicalimportstillhadtoundergothenationalplanningcommittee,s 
scrutinyandthenationalgovernment，sapproval，itwasdecidedthattechnicalim‐ 
portsoflessthan＄l00millionshouldbeexaminedbyalocalgovernmentandap‐ 
provedbytheexportandimportcontrolcommittee・Thecostofimportingacolor
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TVassemblylinewasunder＄l00million,andsolocalgovernmentscouldintroduce 
technologywithintheirdiscretion 
Themarketcontrolbythenationalgovernmentwasanotherftlctorthatacceler-
atedtheintroductionofassemblylines、1,1980,colorTVbroadcastingstarted・The
importofcolorandblack/whiteTVsskyrocketed,ａｎｄｔｈｅＴＶｍａｒｋｅｔｗａｓｈｅａｔｅｄ 
Ｙｅｔ,thenationalgovernmentprohibitedimportofelectricappliancesinl981,andthe 
consequentshortageofsupplydrovelocalgovemmentstoseekfbrdomesticcolor-TV 
productionlnaddition,thecolorTVindustrywaschosenasatargetofthenational 
government，shightechindustrydevelopmentpolicy,andplannedpriceswereftwora‐ 
blysetsothatallenterprisesincludingsmallestablishmentscouldmakeprofHts・This
fnrtherencouragedlocalgovernmentstointroducecoIorTVassemblyplantsasa 
highlylucrativebusmess． 
（Ｄ）TechnologyNationalizationPeriod（1986-90） 
Intensifiedautonomyoflocalgovernmentscausedtheproliferationofassembly 
lines,ａｎｄａｔｔｈｅｓａｍｅｐｒｏｍｏｔｅｄｄｏｍｅｓｔｉｃｐｒoductionofcomponents， 
Asdiscussedbefbre,inthefbundingperiodtechnologywasimportedaccording totheplanaimingtoperfbrmbothassemblyandcomponentproductiondomestically・
However,farhomtheintendedobjective,itcausedalotofconfUsion・Forexample，
ＢＰＥＧｈａｄｆｉｒｓｔｐｌａｎｎｅｄｔｏｂｅｓｕｐｐｌｉｅdwithCRTbyaftlctoryestablishedwiththe 
technologytransfbrredfi･omHitachi,ICbyafactoryinWusiwithToshiba，stechnol‐ 
ogy,ａｎｄＦＢＴｂｙＢｅｉｊｉｎｇ３ｒｄＴＶＰartsFactorywithJVCstechnology、However，
onceassemblylineswentintoOperation，allkeycomponentswereimportedfi｢om 
Matsushita、ItwasmainlybecausetherewereconsiderabledifYbrencesinthose
makers，technologiesandthisobstructedtheimplementationoftheoriginalcompo-
nentprocurementplan 
Thisproblemweresolvedinlocalgovernment-ownedenterprisesthroughthe 
govemments,administrativeguidance・Ｆｏｒexample，theproductiontechnologyofFBTwasimportedfromJVCtoBeijing3rdTVPartsFactoryonconditionthatthe 
factorywouldmakeitapplicablealsotoMatsushita，smodels 
Asseenintheaboveinstanceoflocalgovernments，administrativeguidance， 
autonomyoflocaleconomiesplayedanimportantroleinpromotingdomesticpro-ductionofcomponents・Ｔａｂｌｅ４ｓｈｏｗｓｔｈｅｃｈａｎｇｅｓｉｎｔｈｅｎｕｍｂｅｒｏｆＴＶｓｐｒｏｄｕｃｅｄｉｎｍａ]orprovincesandcities，togetherwiththekeycomponentselfLsupplyratios withineachregion、Asclearlyseenhere，someregionsshowveryhighselfLsupplyratiosofkeycomponents・Thosewhoshowseveral-hundred-percentratiosarethe
supplybasesthatweresystematicallylocatedthroughoutthecountrybythenational 
government・Ｏｎｔｈｅｏｔｈerhand,theSpecialEconomicZones,GuangdongProvinceandFUjianProvince,showpoorratios,suggestingthattheywerehighlydependenton importedcomponents、JiangsuProvince,ShanghaiCity,TianjinCity,BeijingCityandShanxiProvinceshowhighselfLsupplyratios，primarilybecausetheyhavena-tionalproductionbaseswithineachregionEventheregionsofsmallproduction scalesshowhighselPsupplyratios、Withallthesefactorstogether,ｔｈｅｕｓｅｏｆｈｏｍｅ‐
ｍａｄｅcomponentsincreasedconsidembly・
Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,asitrequireshugecapitalinvestmenttoproducecolorCRT 
athome,ｔｈｅｎationalgovernmentadoptedanindustrialpolicytoencouragejoint managementwithfbreigncompanies． 
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Table4ChamgesinTVProductionandｔｈｅＲａｔｉｏｓｏｆＨｏｍｅｍａｄｅＫｅｙ 
Ｃｏｍｐ⑪nentsinl986mMajorDistriCtS 
Unit:庇かthousand，％
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Soulce:Ｔｈｃｄａｔａｏｎｔｈｅｎｕｍｂｅｒｏ「ＴＶ/CTVproduc[ｓａｒごtakenfbrm“TheChineseStasticsYcarbook，，and
homemadeIatiosaI(Ｂｂａｓｅｄｏｎ``ThcChimcscElcctroniclndustryYearbook,，． 
Note：＊1:Sizeme2mstbetypeclassincdbypruductionscale・Big（１）includcsthosewhoconductlaIge-scale
productionwithpumhasedkeycomponents・Big(Ⅱ）includesthosewhoconductlalgc-scalcproduc‐
tionwithselfLmadccomponcnls， 
＊２:ThehomemaderatioineachdiStrictwascalculatcdbydividingthemumbcrofkeycomponentproducts 
bythｅｍｌｍｂｅｒｏｆＴＶｐｒｏｄuctsinthedistrict． 
＊3:CTV,CCT,BCT,ＤＹａｎｄＦＢＴＩ℃prcscntcoIorTMCRTlbrblack/whiteＴＶ,deHcdtionyoke,nyback 
transfbrmer,rcspcctivcly、
1,1984,thenationalgovemmentmadeaplantoproduce9millioncolorTVsinl990， 
andaccordinglydecidedtoincreasｅｔｈｅｐｒｏｄｕｃｔｉｏｎｏｆｃｏｌｏｒＣＲＴ，InNovember， 
1986,BeijingcityandMatsushitajointlyinvestedandestablishedBeijingMatsushita 
ColorCRTCo.,Ltd.（withaproductioncapacityofl,800,OOOunitsayear)．Then， 
ToshibamadeacontracttoconstructanadditionalfactoryinXianyang（1,600,OOO 
umts),andoneinShanghai（900,OOOunits)．Philipsmadeacontracttoestablisha 
jointcolporationinNanjing（1,600,OOOunits)．Inaddition,Hitachiestablisheda 
jointenterpriseinShenzhen（1,600,OOOunits),ａｎｄＧＥｉｎＵＳ・establishedalOO％
fbreigncapitalfirm（500,OOOunits）inShanghai． 
（E）BreakthroughPeriod（1991～） 
IntheapprovalprocessofestablishmentofnewcolorCRTplants,itwasclearly 
shownthatthenationalgovemment,spolicywastousefbreigncapitalinthefbrmof 
jointinvestmentwhenlargecapitalinvestmentisneeded・Sincethen,jomtmanage-
mentwithfbreignkeycomponentmakersandTVassemblymakershasbecomethe 
mainStream、Themostremarkableinstanceisthejointcorporationestablishedby
SonyandafnctoryinShanghai、Ｉｔｉｓａｂｉｇｃｏｍｐａｎｙｗｉｔｈａｐｌａｎｔｏｉｎｖｅｓｔ４１ｂｉｌｌｉｏｎ
ｙｅｎｂｙｔｈｅｙｅａｒ２０００ａｎｄproduce3millionunitsayearfromkeycomponentsinclud-
ingcolorCRrstolarge-screencolorTVs・Itaimstoexport70％ofallproductsto
JapanandotherAsiancountries． 
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1,1995,thenationalgovernmentdecidednottoapprovefilrtherjointinvestment 
withfbreignenterprisestopreventoverproduction，andannouncedaplanfbrthe 
developmentofcolorTVindustrytowardtheyear200027)．Ｔｈｅｐｌａｎａｉｍｓｔｏ:（１） 
groupcolorTVmakersthroughoutthecountryintoabout20corporations,including 
oneortwo5,000,000unit-classcorporationsandtwoorthree3,000,OOOunit-class 
corporations,andexpandthescaleofentelPrisesinthecolorTVindustIy，（２）pro-
moteexportwithatargetoflOmillionsetsayear,ａｎｄ（３）reducetechnicalgaps 
betweenChinaanddevelopedcountries・
WhenthisplanandthecurrentsituationofthecolorTVindustryaretakeninto 
consideration,itisclearthatenterprisesjointlyestablishedwithfbreigncapitalwill 
bedominantintheChinesecolorTVindustry，supportedbytheirtechnicaland 
financialfbrtes． 
Ｃｏｎｃｌｕｓｉｏｎｓ－ＴｏＣｏｐｅＷｉｔｈＴｅｃｈｎｉｃａｌｌｎｎｏｖａｔｉｏｎ－ 
Inthisprospect，howcanthosestate-ownedcorporationsthroughoutChina 
competewithjointenterprises？Basically,theirstrategyshouldbetoincreasedomes-
ticproductionofkeycomponentsincludingICandtoreinfbrcetheirabilitytocope 
withtheconsequentinnovationofproductdesi9,,ｍakingfillluseoftheiraccumu-
latedtechnicalresources・
Ｆｏｒthis，theyhaveHrsttoupdateequipmentandtechnologytomakethem 
suitablefbrnewcomponenttechnology・Withtheemergenceofnew-generationcolor
TVswithlargerscreensandmulti-fimctions，thecomponenttechnologyhasbeen 
changingrapidly・Yet，china,simportofcomponentmassproductiontechnology
reachedapeakinl986,andthefacilitieshavenotbeenfilllyupdatedsincethen・One
remarkabletechnicalinnovationistheemergenceofsurfncemountingtechnology・
Ｆｏｒexample,thesurfacemountingtechnologyusingchipcomponentsisessentialfbr 
themicro-tunerdevelopedinl990AtunerfactoryinTianjinimportedtechnology 
nomMatsushitaElectronicPartsCo.，Ltd・ｉｎｌ９８５，ａｎｄａｇａｉｎｉｎｌ９９０・Atuner
fhctoryinChongqing，ａｓwell，importedproductiontechnologyfbrdiffbrent‐ 
generationtunersinl985andl990fromSanyo・Ontheotherhand,NanjingTuner
Factoryimportedtechnologyfi･ｏｍＳｈａｒｐｉｎｌ９８５，andhasnotupdateditsince then28)．TandongTunerFactory,whichｈａｄ２５％shareofthenationaltunerproduc‐ 
tioninl988,hasnotupdatedthetechnologyimportedinl985,andarelosingitsshare 
rapidly・
Anotherchallengefbrstate-ownedenterprisesistoinnovateproductdesign 
technologyandaccordinglytoimproveproducts，qualityAlthoughChina，scolor 
TVexportratiohasbeenincreasing，mostoftheexportedproductsdependonim-
portedcomponents:ｉｎｔｈｅｅｘｐｏｒｔｏｆｃｏｌｏｒＴＶｓ,generaltradewas46％ｉｎｌ９８９ａｎｄ 
Ｚ､1％ｉｎ1990,andprocessingdeal/reciprocaltradewas95､3％ｉｎｌ９８９ａｎｄ96.4％in 
l99029)．clearly，inordertoproducecomponentsathoｍｅａｎdmeetthedemandof 
internationalmarketfbrthelatestcolorTVmodels,itiscriticalfbrthemtoestablish 
ahightechcomponentproductionsystemwithinthecountryandimproveproduct 
quality・Thoughtheproducts,qualityhasbeenimprovingaswel１，thereｗｅｒｅｓｔｉＵ
ｓｏｍｅｐｒｏｂｌｅｍｓｉｎｔｈｅｌ９８０ｓ、Good-qualityTVproductsapprovedbythenational
governmentdecreasedfi･ｏｍ４７､2％ｉｎｌ９８９ｔｏ３７､65％inl9903o)． 
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TheChinesecolorTVindustry,whichwasestablishedintheearlyl980swith 
theaidofimportedtechnologies,hasbeenstrivingtoincreasehomeproductionratio 
throughstrengthenedlocaleconomiesandjointmvestment・Thereby,ithasbeen
rapidlydevelopingmassproductionandproductdesigntechnologiesandimproving 
laborproductivity,whilebeingdisturbedbythelowscaleofeconomiesduetoexces‐ 
sivemtroductionofassemblylines・However，technicalinnovationintheareaof
colorTVanditscomponentsisprogressingveryrapidly、Inordertocopewiththis
change,ＣｈｉｎａｗｉｌｌｈａｖｅｔｏdevelopthehomeproductionsystemｆｂｒｍａｉｎｌＣｓａｎｄ 
ｏｔｈｅｒｎｅｗｋｅｙｃｏｍｐｏｎents,byadoptinganindustrialpolicytoreinfbrceitscapabili‐ 
tiesfbrfUrthertechnicaldevelopmemtandinvestment． 
Ａｃｋｎｏｗｌｅｄｇｅｍｅｎｔｓ 
ＴｈｅａｕｔｈｏｒｗｏｕｌｄｌｉｋｅｔｏｔｈａｎｋＰｒｏｆＴ､MatsuzakiatHoseiUniversityfbrhis 
kindinstruction,ａｎｄＰｒｏｆＫ､YamamotoatShinshuUniversityandProfessorEmeri-
tusofTokyoUniversity,andthemembersofTheTechnologyTransfbrPrOject,the 
lnstituteofComparativeEconomicStudiesofHoseiUniversity，fbrtheirvaluable 
discussionsandadvice． 
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